: All cells have a cell membrane that forms the outer limit of the
3 ™\ cell. Bacteria, fungi, and plant cells have a celf waill outside this.
| . ) but it is quite distinct and lies outside the cell memibrane. Call
‘ 7 membranes are aiso found insidie eukaryote ceils, making up the
membranous organeiles (e.g. mitcchondria, chioropiasts,
endcglasmic reticuluen, vesicles, vacuoles, and goigi apparatus).

The Structure of Membranes

These membranes control the entry and exit of substances from
the organelle. Membranes also fulfilt a role in recognition and
communication between cells. Some membranes are involved in
the lransport of materials while others perform a storage
function. Above all, the cell's plasma membrane is the edge of
life, separating the cell from its non-living surroundings.
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The nuciear memisane that Mitochondria have an outer- The golgi apparatus comprises The entire cell is surrounded by a
sumnounds tve nucieus helps %  membrane that controls the entry and  stacks of membrane-bound sacs (s). plasma membrane which controls
contrei the passage of gemetic exit of materials invoived in aerobic It is invelved in packaging materials the movement of most substances
infonmation to the cytogiasm. it may respieation. Inner membranes provide for transport or export from the cefl . into and out of the cell. This photo
alse senve to protect e DINA. attlachment sites for enzyme activity.  as secretory vesicles (v). shows 2 neighbouring cells (arrows),
The Fivid Mosaic Modet for Membrane Structure \
The currently accepted modet for the structure of membranes is called the
flink mesaic model. n this modet there is a double layer of lipids (fats) which
ane anamged with their ‘talls’ facing inwards. The double layer of lipids is thought
to be quite fluid, with proteims ‘oating’ in this tayer. The mobile proteins are
thougt to have a number of functions, nchuding a role in active transport
Some peoteins play an important robe Some proteins completely penetrate
i ) . in immune responses. They idertity the fipid layer. These proteins may
(' the ceil as beiomging to the body and control the entry and removal of
ARl ot to that of some invading pathogen. i
V Generalised
animal cell
Double layer of
phospholipids
(called the lipid
bilayer)
mevmtrane distunys the . \t Phospholipid Molecule
close packing of the
phospihofipids and keeps Hydrophilic end
the membrane more fluid, ’ {waler attracling)
A Hydrophobic end
Some proteins are stuck to (water repelliing)
tha surface of the membrane
& o L
Some substances. particulary igi 2@% Some substances, including
carbohydrates and ions, are transported N §k ® & waler, are transported directly
across the membrane via the proteins %5% through the lipid layer
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\ 1. Briefty describe what membranes are made of: O A= ? - O¢ iﬁé %
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2. Name two genegga! functions that membranes have in cells:
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3. (a) Name a cellular organelle that possess<as a mamhranal L
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1. Define the term diffusion:
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2. Explain what is meant by a semi-permeable membrane: C I 1Y, 0. y?%% WALS =
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. 3. Describe how the following factors will affect the rate of diffxgéon of a substance:
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(c) Density of the environment the substance is diffusing through }e. solidfliquid/gas):
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(d) Temperature:
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4. Namelwo biological processes where diffusion plays an important role: Py
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5. In each ofﬁ%“tﬁe flasks below, a plant cell was placed in a salt solution of different concentration. For each of the flasks
(labelled A-C) below, describe the concentration (hypertonic, isotonic, hypotonic) of the salit solution surrounding the cell
(given the cell condition shown) and the effect it has had on the cell (normal, plasmolysed or turgid): -
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6. Explain the purpose of the plant cell wall in limiting osmotic flow into the cell:
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7. (a) Describe what would happen it a red blood cell was placed into pure water (hypotonic environment):
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(b) Describe what would happen if a red blood cell was placed into a strong salt solution (Eypertonic environment):
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Active and: Passive Transport:

‘exported’ out of the cell. Materialg can move into and out ¢
the cell without any effort on the part of the cait. They mowv
by a process called diffusion, which is classed as a pasa&m1
transport process since no energy is. required t0 make
happen. Other processes that move substances may involw
the use of energy, and are classy\as active transport,

Ak

Active Transport

Cells have a need ta move materialg both into and out of the
cell. Raw materlals and other molecules necessary for.
. metabolism must be. accumulated. from- outside the celt.
Some of these substances are scarce outside of the cell and
some effort is required to accumulate them. Waste products
and molecules for use in other parts of the body must be -

Passive Transport i

Dittusion . lon Pumps |
Molecules of liquids, dissolved Some celis need to control the
solids and gases are able (o move T A amount of a certain ion inside the
into of out of a cell without any. > Na coll. Protsing in the cef membrane
sffort on the part of the cel. These Sodium can actively accumulate specific ions
molecules move because they on on one side of the membrans,
foliow a concentration gradient.
Exocytosis .
Vesicles buddaed off from the goigl

‘j?', bodies or endoplasmic reticulum can
‘ot fuse with the cell membrane, expeiling
their contents. Common in cells that
carry out secretion e.g. glands,

Cell membrane

Pinocytosis

Ingestion of the fluid surrounding

the cell. The ceil membrane

encloses some of the fluid and

Fluid pinches off to form a vesicle. {

Osmosis & 1
Water can also follow a concentration [t Phagocytosis
gradient, across a semi-permeable ; Ingeation of solids from outside the
membrane, by diffusion. This is called 1%y ¥~ Solids (food cell. The cell membrane enciases a
osmosie. Osmasis causes cells In fresh or bacteria) particle and buds off to form a food
water to puff up as water seeps in. This vacuole. Lysosomes will fuse with it
water must be continually expelled. to enable digestion of the contents.

quirements of passive and active transport:

. Briefly describe the energy re
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. Name a type of cell in the human body thaﬁequires %an pump in order to finction: N 7} X%’ﬁg i%é
. (a) Describe what happens in the process of exocytosis: Titlel) I ;‘; j:j% wg"f} ( £ § Al ) ,A
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(b) Name a secretory gland which has cells where exocytosis takes place: It gf“ﬁ
. (a) Pinocytosis and phagocytosis are two forms of endocytosis. Describe the ggneral process of endocytosis: .
( % {sald an ey {305 N Py [ wi% ngj jg{j
1o s 00 ;f*uk”}i lm 1A | e oL,
{b) Distinguish between pinocytosis iid pr;agociétosis: - %%%f}
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5. (a) Name a protozoan that would use phagocytosis for feeding: Oaf é% = '
(b) Name a type of human blood celf that uses phagocytosis in its functional role: _{;{Eﬁ;‘i‘g;{%?w %{}%5 4 E éé %
6. Name two gases that move into or sut of our bodies -+ Husion: _%i;;%‘é 5"‘5* ?ﬁi‘%




EXOCYtOSIS ana ENUOCYsis

Cells have ways of moving packets of materials into and out of
the cell. Cells that export chemicals (such as endocrine glands
secreting hormones) can do so by creating membrane bound

vesicles that surround the chemicals. Tahese are moved to the  the engulfing of materials into the cell.

outer surface of the cell where they fuse with the cell membrane
and empty their contents outside the cell — a process called
exocytosis. The opposite process called endocytosls invoives
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Materials that are to be collected enlargement
and brought into the cell are

enguifed by an infoiding of the o

celt membrane
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<  Cgll mermbrane

Vasicle carries molecules to

e | the interior of the cell where

be into the

Vesicie buds off from the mq il ,,‘m"’*da.m Sound by
the vasicls membrane

cell membrane

1. Name the cellular transport process illustrated in diagram A above:
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2. Explain the purpose of the process in A above: i) @f%_.g% N é & ;
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3. Degcribe an example of when this process is used, and what typical cell type would be involved:
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4. Name the cellular transport process illustrated in diagram B above: ? fg L % =
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5. Explain the purpose of the process in B above: il ig\% | (A 1, %
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be involved:

Describe an exa:%ple of \:vhen this process is used, and what typical cell type would%
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